ABOUT  THIS  DOCUMENT 


This  document  lists  352  transitions  from  Air  Force-sponsored  basic  research 
programs  to  applications  in  the  U.S.  Air  Force,  in  U.S.  industry,  and  in  other 
defense  or  nondefense  government  organizations.  Only  transitions  reported 
during  fiscal  year  1997  are  listed;  transitions  reported  in  prior  years  are  not 
repeated  in  this  report.  Prior  year  reports  are  available  on  the  AFOSR  web  site 
at  http://www.afosr.af.mil. 

All  reported  transitions  are  the  result  of  basic  research  funded  by  AFOSR;  this 
research  in  many  cases  is  still  ongoing.  In  most  cases,  the  research  was 
initiated  between  10  and  15  years  ago,  and  in  a  few  cases,  decades  ago. 

This  document  reports  current  transitions  as  contrasted  to  the  customary 
historical  reporting  as  to  how  research  laid  the  foundations  for  current 
technology  and  products.  We  used  the  following  to  define  ‘fcurrent  transitions:” 

A  technology  transition  or  transfer  is  a  partnership  between  basic  researchers 
and  users  where  both  expend  nontrivial  and  sufficient  resources  toward  realizing 
a  product,  process,  or  analytical  objective. 

Every  entry  must  meet  the  requirement  that  both  the  supplier  and  the  customer 
be  named  and  the  entry  be  described  as  both  a  research  achievement  and  a 
customer  benefit.  The  page  columns  feature  detailed  entries  representing: 

Subarea  =  numerical  designator  of  the  lowest  level  budgetary  breakdown 
of  AFOSR’s  programs 
Title  =  name  of  the  subarea 

PM  =  name  of  responsible  AFOSR  program  manager 

Performer  =  name  and  organization  of  the  AFOSR  funded  researcher 

Customer  =  name  and  organization  of  the  customer 

Result  =  description  of  the  research  result(s) 

Application  =  description  of  the  use  and/or  application  objective 

The  summary  table  of  the  352  transitions/transfers  on  page  iii  provides  data 
grouped  in  three  categories: 

a.  The  category  labeled  “Performer”  summarizes  the  entries  by  the  performers 
of  research,  i.e.,  by  the  sectors  to  which  those  we  sponsor  belong.  For  example, 
the  fifth  entry  on  Page  1  lists  as  a  performer  ‘Garscadden,  AFRL"  and,  thus, 
counts  as  a  transition  from  an  Air  Force  laboratory,  whereas  eighth  entry  on  the 
same  page,  performer  George  Caryotakis,  Stanford  University,  counts  as  a 
transition  from  a  university  grantee.  Note  that  31  percent  of  AFOSR’s  funds 
goes  to  intramural  research  in  Air  Force  laboratories,  64  percent  goes  to 


university  researchers,  and  the  balance  goes  to  researchers  working  in  industry 
or  other  government  laboratories. 

b.  The  category  labeled  “Customers”  summarizes  the  transitions  to  users. 
AFOSR’s  major  customer  sectors  are  the  downstream  exploratory  and  advanced 
development  (6.2  and  6.3A)  programs  in  the  Air  Force  laboratories,  industrial 
customers,  and  customers  in  other  Air  Force  or  governmental  organizations.  For 
example,  on  Page  2,  the  fifth  entry  lists  a  6.2  customer  “Dr  Jon  Porter, 
AFRL/MN"  whereas  the  last  entry  is  a  customer  in  another  governmental 
organization,  "Navy,  NSWC,  Bill  Blake",  and  on  Page  3,  the  third  entry  is  an 
industrial  customer  “Lockheed  Martin/Denver". 

Often,  the  industrial  customer  is  sponsored  by  6.2  or  6.3A  funds  from  Air  Force 
research  laboratories,  DARPA,  or  another  Service,  or  works  under  contract  with 
DOD  acquisition  organizations. 

c.  The  category  labeled  “Application”  captures  the  three  principal  application 
objectives:  products,  processes,  and  other  technology  benefits  (e.g.  data  codes, 
software,  etc.).  Examples  are  as  follows:  the  first  entry  on  Page  3  is  a  process 
application  “...that  will  lead  to  higher  performance  and  longer  life  engines”,  the 
eighth  entry  on  the  same  page  is  a  product  application  “detect  can  lining  defects 
and  predict  performance..."  and,  the  fourth  entry  on  Page  8  belongs  in  the  “other 
benefits”  category  “reconfigurable  flight  control  for  C-17  transport  aircraft...". 

Original  signed  by: 

Robert  L.  Herklotz,  Col,  USAF 

Deputy  Director 
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1997  BASIC  RESEARCH  TRANSITIONS 


Major  Basic 

Research  Transitions  to  Application: 

352 

Performers: 

AF  Laboratories 

89 

U.S.  Industry 

23 

Academia 

240 

Customers*: 

AF  6.2/6.3A  Programs 

74 

U.S.  Industry 

238 

Other  Air  Force  &  U.S.  Gov’t 

72 

Application: 

Product  (new  or  improved) 

119 

Process  (new  or  improved) 

203 

Other  Technology  Benefit 

30 

*Sums  of  categories  exceed  fiscal  year  total  due  to  more  than  one 
customer  per  transition. 
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2304C . Computational . jSchreck . Prof  George  karnia  j  Dr  John  Drake,  Oak  Ridge  j NEKTAR  code  provides  accurate,  efficient  j  NEKTAR  code  obtained  to  perform  high 
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Subarea  [Title  jPM  Performer _  j Customer _ } Result  _ j Military  Utility _ 

2305G  Quantum  Electronic  iWeinstock  Dr  John  Talvacchio,  Northrop  jDARPA,  F.  Patten  and  |  Improved  HTS  films  applied  to  filters  [More  secure  communications  and 

Solids  Grumman  STC,  (412)  256-  j  Northrop  Grumman  Electronic  iswitchable  between  low  insertion  loss  and  |  electronic  warfare  application 

1437  j  Sensors  &  Systems  Div,  G.  j  50  dB  isolation 

I  j  Bates,  (410)765-2535  I 


Utility 


00 


11 5* 

;  Q-  (O'  C 

i  E  O  3 

1.  8  a  2 

i  1  .£  2 

:  J  8  ? 

;  js  o  o> 

i.  i  |  o 

TJ  Q-  TJ 
'  C  CL  C 
I  (0  (0  (0 


.  w 

cd  «  cd 

‘III 

>£  .e  £ 

111 

r  Q.  4= 

C  Q-  c 

,  S-.-i  E? 

’111 


£  D) 

«>  £  2 


||  -8 
2  J3  CD 


1  I 

1  tf  f : 

8  f -c-- 

_§<§£■ 
O  c^- 
3>  .o)  a) 

£  cd  g 
Z.  CD  O 

•£  I  D. 

■g  2  %  - 

£  £  S 

’43  =  "O  ■ 

3  £  B  - 

jS  W  (D 

4U| 

i?  §' 

h  Effl  ’ 


TJ 

£ 

'3 

(/) 

LL 

CD 

TJ 

*co 

8 

c 

(J 

o 

C 

CD 

’4= 

CD 

CD 

■JS 

CD 

o 

(0  CL  2 

£  §  .§ 

-J  O  CO 


CD  rf  -9 

§  o  2 

l*  -§ 

j=  ^ 

o  cd  = 
&  t:  a 
Z  2  5 
S3| 

E  2  § 

i  §  |s. 

!  1  3  £ 

I  g  s  ® 

:  g  J  s 

■—  Q.  P 

'1-1 


CO  £  O) 


,  i_r 

CL 

(D 

TJ 

,  b 

C 

> 

CO 

O 

Q_ 

'c/T 

(D 

(/) 

SL 

CD 

£ 

m 

2 

Q) 

CL 

CD 

<D 

TJ 

o 

Q. 

E 

£ 

E 

CD 

o 

O 

H 

(0 

X 

£ 

*S 

D) 

w 

CO 

if 

'JD 

cd  to 

£  >,  fe 

o.  cd 
O)  O  T3 


ill 

TJ  vff  c 

ro  c  O 

0)  o  «- 
£ 


o  c  E 


i2  - 

CO  X  m 

1°.? 

-K  c  ~ 
CD  c 
p  u  ^r 


■c2  l 

uj  S 

■  ?£4 

2  (f>  ra 

<  ^5 

LU  8  ■O 

®.E| 

-X 

CM  o  O 


z  E  6 

^  °  fN 

s?3 

2  Q  s 

3 

o  (/)  § 

h-  (D  ' — ' 
b  IT  o-- 


C0  CD  C 

m  c  -c 
?  (0  o 


I  c  £ 

■  {5  £ 

'll 

l  5  * 

:  9  8  m 

!  q-  c  °2 
2  o  o 
£  s  <9 
o  ”  K 

-7  CO 
2  CO 

»■  i° 

«  o  £2- 


.  5  ID 
C  M  w 

o2p 
m  ro  S 

i  q  a 

m  cttj 

r  co  =! 


2  °  CD 
^  Jz  LD 

I  s.~ 
i  o  i 

TJ  LU 

CD  <  fS 

1  8£ 
o  co  o 
o  CL  _c 

J  (/)  h 


c  | 

>  c 

(0  £  CD 

uz 

3  CD  O) 

w  ^ 

w  €  S' 

i—  o  'St 

O  Z  S 


!±j  *e 

i.i 
S  5  m 

Pio 

O  $  LO 

L.  r-  O) 

<D  £  CO 

g>  & 00 

*  $  £ 
Q  5  S. 


Title 

2  1 
(D  O 

o  z 

2  1 

CD  O 

o  z 

I  i 

0)  o 
o  z 

I  i 

CD  O 

o  z 

c 

CO 

E> 

O 

CO 

2 

CQ 

CD 

CD 

CD 

O 

CO 

CO 

CO 

CO 

CD 

co 

-Q 

O 

O 

O 

9 

o 

3 

CO 

CO 

CO 

CO 

JO 

CO 

<N 

CM 

CM 

CM 

CM 

Organic  Matrix 
Composites 

Aerodynamics 

Aerodynamics 

Turbulence  and 
Internal  Flows 

o 

< 

< 

CD 

co 

r- 

h- 

i^- 

o 

o 

O 

o 

co 

co 

CO 

CO 

CM 

CM 

CM 

CM 

o 


Subarea  [Title  [PM  Performer  iCustomer . jResult . . : . 

23i' 'i*A . Space  Physic . j  Radoski . Dr  Richard  c7Altrock7AF R  Voiek,  AFSPC,  j  information  on  solar  coronal  observing  [  Fill  gaps  in  the  USAF  Space  Command 

[  Phillips  Research  Site,  (505)  1(719)554-9137  jsystems  [requirements  &  capabilities  matrix  for 

434-7016  [  C4I,  global  space  dominance,  and 

i  I  [  [environmental  monitoring 


to  © 

s  s! 

SB? 


■B  £  Q- 
&  w 

<D  LI  l. 

>  u  o 
c  c:  ^ 
-  ro  oj 
u_  —  c 
<  2  P 


j  c  “ 

8  |  <E 
=)  T>  £ 


&  £  © 
0)  >*£ 
-oxl 

o  e  g> 

1 —  Q.  5 


TO 

0)  TO  03  1 
f=  n  'V  ' 
0  55  CD  - 
O  -g  CL 

■  IS  8 

tD  l!  ra 

■  E  o-t 

fe  B  3  : 

iT 


te  o  ~ 

£  £>  ® 

(0  O)  S. 

go© 
to  _§  -a 

Q.  -*  (/) 

WO)© 

J-  c  o 

O  --P  O- 

E  O  I ; 

,*1  -s; 

O)  -  >*  ■ 
c  c  "to  “ 

%  2  g 


C  W 
°  W  C 

w  2  1 

<  3  | 

z  5  w 

!  >e  1 

?  1 « 

K  ®  1 

s«  i 

Z  ©  £ 

<  £  w 

JB  g  g 


£  c  w 

■E  5  .1 

TO  -C  W 

NOW 

S  E  £ 


4 

Q  5 

o  z. 

>;z  g 

£  «  ° 
O  Q  ^ 

o  g  o 

r  UlO 

flZL- 

•|« 
w  O  o 
2ZCQ 


©  -C  co 

u  O  o 


-  00 

-g  <9 

O  w  § 
CO  in  10 
c  ^  z 
>  o  W 

w  CL  Q 

CO  -/• 
Jr  LL  O 

^  <  o 


«  8 
P  © 

TO  *  © 
-£  W  O 

u  a.  It: 
^  ^ 
oil 


O  g 

TO  £  ® 
O 

^  =  ’4 

v.  _C  m 
a  cl  y 


p  © 
to  a:  <° 

W  O 
“as 

^ 

a  £  3 


0  1  ■§ 

1|| 
|“  8 
§•  .5  ■£ 

8  §  ^ 
•6  1.8 
j  i  * 

TO  “  -S 


ia 

I  i)  8 

If  ■§. 

IS  0  _ 

lro.ro  Z 

i  £  O  O 
:  l.  W  O 

!S*  g. 

i  s 

i£  ll 

i  ©  —  © 
:-g  ©  2 

j  £  £  o) 

rts  °  | 

©  +i  C- 

\vt  | 

jo  £  O 


.  ©  TO 
CL  CT  CO 


IQ  8  t- 


•O  <  co 

!  x  rn 

I  if  8  3. 


^  < 
j*  w  °. 

i  CL  ~  CO 
!  TO  C'  LL 

iO  Q-  < 


s  ag 

“  1 4 
o£3 


2  I  » 

l-  ©  o 
Q  Of  N 


K  CO 
:p  x: 

;«  £ 

:  o  TO 

[Q  8!  2 

jo  £  ° 


1 1 
2  TO 

a  8® 
.2*  m  t— 

2  q:  P 
2  J-S 

si 

12  cl  in 
ra  .0 
c  p  in 

o  o  ^ 

a  xi  © 

Q  *>  (7) 


o  1 

TO  O  N- 
Q_  o  CO 
CO  U  IO 


■g  <  & 


|  I  8 


El® 

sag 


■*-’  ©  o 

g  s»s 

B  ®  .TO 
2  B  ® 


I  8  E 


8  <2 
i  o  8 

g  0  '£ 
o 

«  CD  o 

3  0)  X 

if  a 
=  |s 

<  c  a) 

CD  *- 
W  ^  3 

!  a  8 

I  i  8- 

o  *=  a) 

_2>  0  m 

nj  0  2 

|!i 

l—  co  *o 


T,  -g  > 
a)  _  w 
O  c 

IS* 

g  °  75 

I  |.i 

° .§  g 

5 1  g 

£  8  g 

^  -c 

s  I  g 

s  a)  o 
<  Q.  to 


yf  cn 
<§  c  ™ 

SlS 

c  ^  n 

<  °  CN 

sloff 
o  x:  o 
[1)0(0 
u  CD  w 


O  CD  0 


c  M-  P 
<  _2  c\i 
>  O  w 

ZJ  XT  Q 

cn  o  co 

^  CD 


« I! 

12  D  o 

Q  CD  O 


O  0 

O  0 

1  p  0 

fg  0 

•?  8 

C  C 

•5  8 

C  C 

•5  8 

:  C  C 

1  8 
:  C  C 

0  0 

0  0 

:  0  0 

;  0  0 

.2  o 

.2  o 

.2  0 

i.2  *o 

CD  CD 

CD  CD 

:CQ  CD 

:  OG  CD 

a)  _ 
£  -g  0 
D)  ^  g- 
c  3^ 
L  O  ® 

’§  I -8 


111 

<:  £  g 

I  E  S 

0  4-  C 

‘-op 
2>  C  co 

•jjj  ■■§  ^ 

s  e-  gj 

|8e 

~  -Q  O 

<  ro  ra 


0  £N 
„  0  cm 

®  C  N 


-  O  <=> 

>>  o  co 

3  £  O 
rn  o  CO 
^  CD 

P  ^  O 


12  §o 

Q  CQ  CD 


1  |  8 
8-  §  | 
3  ro  J? 

>  c  o 

S  .9  *o 

co  g  1 
ro  ®  w 
£  E  o 

V-  o 

P  0  0 

F  Q--S 

E.^ 

§>  "S  > 
2  fc-  ° 

<f  .Q  rn 


?J  C  S 

8  5  jj? 
$  £  fc 

>;  §  n 

3  £  O 
[1)0(0 
U  CD  w 


rr  "o  ^ 

Jew 

ra  zj 

§  £  1 

8|l 

©fro 

E  ro  >> 

5  o  © 

l|i 

TJ  o  c 
ro  q  — 
)£  o  f 

Me  8 


O  ^ 

p  R  £ 


0  .2 

§i 

1  § 

£■•1 

U-  E 

Q£  3 

w  o 

C  N  0 

o  ro  -S 

£51 

■o  °  -a 

|§1 

§2£ 

s-  e  .£ 

0  o  _ 

4=  3  ^ 

TJ  £  < 

ro  o  n 

a:  w  B 


£  co 

-$—-§> 
m  & 

<»  DL  ^ 

0  3 

8x2. 

to  -  <0 

Sis 

ra  ^  X 

N  c  O 

g-  0  C 

8  I  £ 
°  8  f 

i-  0  .2 

Q  tt!  O 


i|^ 

is 

iDOo 


■9  >, 

I  Is 

>*  0  LO 

Q  D  S 


•-Pi—  C 
=  1*  c 

111  I 
lio  I 


:  § 

<°  -D 
TJ  O 

0  ^ 

0  °- 

?  « 

•«  £ 
S'©  0 
8  8  '8 
« 1  U 

0  0)  O 

-C  ^  Q. 
I-  O  (0 


+*  <D  o 
5  D)C 

S  a  8 

i-s  § 
.2  £  8 
>>  £•  >. 

1  TO  | 

£*% 

H  £  Q- 


Ilf 

0  ©  c 

e  i  1 

ill 

111 


£  >  8! 
C  Q)  TO 


©  <1 
€  S  fe 

§  -I 

lit 

E  |  c 

o  O  CO 
TJ  TO  -  : 

_p  0  TO  . 

ii*: 

TJ  C  £ 

0  CD  £ 


TO  >  <" 
5  *S  5 

<  TO  C 


> 

0  , 

*P  x  Q- 

Ha 

1  e  >: 

1  a  a 
Si's 


8  8  | 


<o  £  z 

■S  |  Q 
111 


:c  M 
i  o  £  5 

i  0  .£  8 

!g£  a 

:  £  0  vp 

id®  d  e 
:>  0  c 
|  —  TO  ■— 

if  I  & 
•I  £  i 

ii  i  -S 


E  .  8 

tj  i 

®  g  -g 


t  3  U) 

I  IS  £ 

3  0  TO 

°  E  0 

C2  r 

©  -O  ^ 

0  0® 
0  CL  C 

‘o)  _2  -0 
O  0  c 

-8  ©  *0 
S  -o  0 

f  2  ^ 

S  £  0 


jQ  0 

O  D) 

■6  j 

m  * 

0  0 

1 1 

ill 

£  0  E 
O  >  o 
■S  0  p. 
•0^6 
-g  0  O 

"O  12  3k 

;  §  j? 

£00 

0  ©  m 

II  8 

Q  Q  CO 


i  |  c 

:  >  O 

i  0  ‘0 

0;  0  C 
0  3  0 


CD  0  _ 

-  X  ° 

0  _  T- 

~  in  00 

^09 
||S 
I  §!X 

W  O  o 
A  8  !fi. 


:  CD  0 
-  X  O 
i  0  .  JZ 

« —  m  00 

j-fi  0  9 

S  'C  T- 

i  c  B  * 

!  E  TO  N- 

:  TO  ^ 

;«E° 


_ 

to  o>  <o^ 

o  n  o' 
•43  •=  T- 

j|  o  S 

Iffl  c  c" 
:■£  o  o 

!-„  z  -8 

i  3k  C  0 

i|  °  2 
1(0  .2  °- 
IS  $  ,o 
i  ra  E  ro 
|Q  E  TD 

:  i_  O  TO 

iQOK 


-o  0  ^ 
c  0  0 

g  a:  *g  * 
£  £  o 

X  TO  -g  2 

q-I  x  e 

81  8  1 
°  p  .g  .£ 


jz  O  CD 

SON- 

i_  0 

0  0 

E 

E 

O 

0 

0  .s 

0  .i 

C 

C  ±i 

x:  ra 

JZ  TO 

O  CD 
“J  » ^ 

O  CD 
“3 

^  ’  CN 

TO  -g  Xs 
O'  E  CO 

L-  TO  ■<- 
Q  O  ^ 


E>J 

©  O 

— 1  o 
c  *  m 

o  r  CD 
0  Q.  CO 

I  o  g 

c  °  4 

<  2S 

JSg 
?  8  D 

QMS 


I  |  8 

-£  0  TO 

©  S  ° 

-Q  ^  TJ 

=  c  c 
•5  _ro  to 

0-1  | 

8'«* 

|  8l 

■§  1  § 

C/D  .5  > 


-  tj  tj 
0  c  c 

£  TO  © 

i  if  § 

£  ®  •§ 
p  — •  .2 


o  O)  > 

o  E  o 

M  I 

E  £ 
8  £  “ 
ill 
111 


-  O 
0 

x:  o  0 
ro  c 
0  isL  r? 
W  O  ± 

-  CD  ?E 
TJ  ^  c 

_TO  ^  C/D 

0  d  « 

0  -  CD 

t:  o  _ 

TO  O)  3 
JZ  TO  TO 
O  O  CL 

i_  JZ  k_ 

90 10 


%  O 
0  CO 

CD 
E  IJL 
3  < 

XI  f- 
Q-  £ 

r-  £  00 
o  TO  9 
t  _C  CD 

“°.J8 

owe 

O  H  S 

rr  00 


1 !  t 

^  OJ 

l=  0  £ 

TO  P>  XI  ^ 

S  o  0  00 

Slit 


c 

i  C 

c 

0 

!  0 

0 

E 

i  E 

E 

c 

i  c 

c  _ 

2  % 

2  8 

£  8 

1  8 

*5  8 

i  8 

c  c 

c  c 

c  c 

0  0 

:  0  0 

0  0 

O  0 

i  O  0 

.2  0 

CD  CO 

;cd  co 

CD  C0 

O  S? 

0  ^  si 

I  (!)  S  t 


i  O  O  O 
|X  p  0) 
j  c  CD 
I  £  UJ  CD 

:  LD 

i  0  -J  ^ 

•  cq  a:  o 


;  ©  °  o 

•X  p  CD 

j  C  m  ^ 

i  E  QJ  CD 
:  0  =T  CO 
:  C  LO 
i  0  — I 

icd  a:  o 


:  _  CM 
:  >»  Q 

•■8  e  9 

i  0  CO 
i  0  c  0> 
!§  D  O 

IE 

•  0  2  ^ 
■  H  Q.  rf 
:  O  g 

:Q  X  2 


“l  >;  S 
9 

£  ®  to 
X  >  UD 

0  C  05 
0  »  5 

1-  L  T]- 
0  2^ 
I—  Q.  re 
L  o  D 
Q  I  2 


0 

O 

0 

O 

_Q 

XJ 

X2 

X2 

E 

E 

E 

£ 

3 

3 

3 

3 

N 

N 

N 

N 

£ 

2 

10 

g  w 

TO  >> 

-  e  9 

E  >  e 

11  » 


§ 

2  °r.  E 
it  >  = 
i_  c  o 
Q  D  O 


1 

-,2X 

C  0  CN 
C  > 

TO  c  ® 

E  D  w 


1  -J? 

S  is 

S  §  9 


sis 

2  ^  £ 
u.  >  £ 
i_  c  o 
Q  3  O 


IS  > 

i-X  c 

II  =1 

ini  .  ^ 

Si  fi  | 

r^;Q  x 


i_ 

8 

i£ 

jS 

0“ 

•r— 

0 

TJ 

:  0 

b 

O 

3 

C 

:  j- 

TO 

3 

O 

i  O 

O 

X2 

:xj 

X3 

E 

IE 

E 

3 

:  3 

3 

N 

:  N 

N 

O 

:  O 

Q 

* 

C 

c 

c 

:  C 

0 

0 

0 

:  0 

E 

E 

;  E 

|  E 

c 

c 

:  c  .. 

:  c 

2  8 

2  0 

i  e  8 

:  p  W 

^  8 

i  8 

1-5  8 

s*5  8 

c  c 

c  c 

:  C  C 

:  C  C 

0  0 

0  0 

;  0  0 

:  0  0 

O  -Q 

.2  0 

0  o 

-.2  0 

CD  CO 

CD  CO 

:  CD  CO 

:  CD  CO 

